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RMC一MM法によってCCI4分子の解析を行った。フィッティングした結果CCI4分子で炭素の
周りの嵐素の配位数は4、CI-C-CIの角度は109度付近にピークが分布していた。分子内の各





AICI3-EMIC系溶融塩は 50mol% AICI3-50mol%EMIC (中性浴)と 67.7mol%
AICI，-33.3mol%EMIC (酸性浴)2種類の浴組成について解析を行った。浴中に存在するイ
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論文題目 新しい逆モンテカルロ法による分子性液体の構造モデリング
1. Intl'oduction 
The computer simu1ation is one of the important methods for providing detai1ed 
information on the structure and dynamics of materia1s; thus， many methods， for 
exampl巴 m01巴cu1ardynamics (MD) and first Principle Molecular Dynamics 
(FPMD) simulations， have been proposed and wid巴lyused. These methods， 
howev巴r，strongly d巳P巴ndon a potential function and generally it is not easy to 
deter・mm巴th巴accurat巳potentialfunctions. MOl巴over，it is also difficult to mode1 
th巳medium-日ndlong-rang巳structureby using these methods 
On the other hand， th巴reverseMonte Carlo (RMC) simulation [1] is a powerful 
to01 for structure mode1ling of disordercd materia1s based on巴xperimentaldata， and 
h日sb巴enwidely applied to analyze the structUl巴sof 1iquids， gl日sses，amorphous 
materials and disordercd crystals. One of the fundamelltal problellls in RMC is how 
to constrain thc configuration of atollls in complicated 1Il01ecules such as large 
mo1ecular and ionic 1iquids. Therefol巳 itis essential to constrain the atolllic 
configuration in th巴se1iquids based on mo1eci.rlar theory. Accordingly w巴develop巳d
a n巴w RMC code， r巴verseMOllte Carlo mod巴lilgcombined with molecular 
mechanics (RMC-MM)， wher巴 themo1ecu1ar structure can be constrain巴dby the 
molecu1ar mechanics (MM) techniqu巴andthe intermo1ecu1ar structure is日lodeled
by the RMC method using diffraction data 
2. Method 
Th巳 basicprocedure for RMC-MM is the same as that for the standard RMC 
program， known as RMCA [1]. In order to constrain the molecular structure， the 
RMC-MM program developed with a combination of MM and Metropo1is 
algorithms. The MM procedure was performed by emp10ying th巴 widelyused 
TINKER code [2]. The X-ray diffraction experiment of 1iquid CC14 and 
Octamethylcyclotetrasi1oxane ([SiO(CH3)2]4) was carried out at the SPring8. The 
measurement of the neutron total scattering for liquid CCI4 was performed usillg the 
GEM tim巴目。f-flight diffractometer at th巴ISISFacility. The neutron diffraction data 
of AICh-l巴thyl-3-methy1-imidazolium chlorid巴(AICh-EMIC)lIlelt [3] were used 
for the structure modelling 
3. Result alld Discussion 
RMC-MM has successfully be巴n appli巳d to analyze the mo1ecu1ar liquid 
structure. The intJトmolccularMM force fi巴ldp1ays an important role to constrain 
the molecular structure， without severc1y affccting the slleed of RMC simulatioll in 










comparison with other related simulation programs (RMCA， RMC十十)
The CCI4 molecule has a C-Cllength of 1.75 A，日 CI-Cllengthof 2.90A， giving 
a ratio of CI-CI to C-CI distances of 1.63， and a CI-C目CIbond angl巴 of1090， 
indicating that the tetrahedral structure of CCI4 is sufficiently constrained in the 
RMC-MM simulation. The obtained mol巴cularconfiguration shows that corner-edge 
and巳dge-edg巴 orientationalcorrelations aI巴 dominantin liquid CCI4， which is 
different from the previous results of Misawa [4]日ndJovari [5] 
lt is well known that th巴 AICI4.iOI1 is the dominant anion in 50mol% AICI)-50 
mol% EMIC melt， whereas the AhCh. ion is dominant in 67 mol%AICb-33 mol% 
EMIC melt. The atomic configuration of the EMI+ cation was maintain巴das an 
imidazolium ring with a methyl group and an ethyl group，日ndthe configuration of 
th巴巴thyl group is perpendicular to the imidazolium ring. The ori巴ntatinal
correlation of each anion against EMr+ cation indicates that AICIιion is distributed 
much widely around EMI+ cation than the case of AhCh. ion. 
A siloxane has a branched or unbranch巴dbackbonc of alternating silicon and 
oxygen atoms -Si-O-Si-O-with side chains of two methyl groups attached to the 
silicon atoms. The atomic configuration of the silicon was maintained as ring with 
eight methyl groups. The dihedral angle distribution betw巴巴nsiloxane rings has 
clear t巴nd巴ncy，whereas that betweell normal vectors of rings is extremely flat 
4. Conclusion 
Thc reverse Monte Carlo simu lation combin巳dwith a mo lecular mechanics 
simulation， the RMC-MM code， has been developed and successfully applied to 
construct three-dimensional structure models for molecular liquid. In this algorithm， 
th巴 illtra-molecular MM force】field parameter plays 日1 important ro le in 
constraining the molecular structur巴， so that RMC一MMcan model the structure of 
disordered materials with large molecules. Therefore， the propos巴dmethod has a big 
advantage to analyze th巴 detailedstructUl巴 ofdisordered materials with ord巴nng
units (molecular and ions liquid systems) 
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